^tHc nPKmixir. THF. INVENTIQNAREAaFQIXQW^ 
A gene expression and delivery system comprisip^: 

(a) a repHcon of flavivirus ongin, wh,ch.is adapted to receive at least a nucleotide 
sequence without disrupting its replication capabilities and which is unable to 
express at least part or all of a ^ructural protein(s) region and or a protein(s) or 
part thereof required for packaging of a flavivirus genome into a virus-like 

particle; and 

(b) at least a second vector that is capable of expressing flavivirus structural 
protein(s) and/or any other proteins required for packaging of the repHcon into 
infectious flaviy^rus-like particles which vector is engineered to prevent 
recombinatioa^ith the replicon when in its presence. 

A gene expression and delivery system according to cl^im 1 wherein the repHcon of 
flavivirus origin includes the nucleotide sequence for a flavivirus 5' untranslated region 
(UTR), at least a portion of the 5' coding region for flavivirus core protein, the nucleotide 
sequence coding for the flavivirus nonstructural proteins, and part or all of the 3'-terminal 
sequence of a flavivirus 3'UTR, required for self-replication of flavivirus genomic 
matenal, which vector is adapted to receive at least a nucleotide sequence without 
disrupting its replication capabilities. 

A gene expression and delivery system accordmg to claim 1 wherein the replicon 
contams a sufficient amount of flavivirus 5' UTR and a sufficient amount of 5' flavivirus 
coding region for core protein required for RNA replication. 

A gene expression and delivery system accordmg to claim 1 wherein the replicon 
contains a flavivirus 5' UTR and at least about between 60 and 80 nucleotides from the 5' 
coding region for flavivirus core protein. 

A gene expression and delivery system according to claim 1 wherein the replicon is 
derived from Kunjin virus and contains the Kunjin virvis 5' UTR and at least 60 
nucleotides of the Kunjin virus 5' core protein coding region. 
A gene expression and delivery system co;(iprising: 

(a) a self-replicating expression yector of flavivirus origin which includes the 
nucleotide sequence for the flavivirus 5'UTR, at least a portion of the 5' 
nucleotide coding region for flavivirus core protein, the nucleotide coding region 
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for navivirus non-struCural proteins, a suff.cier/amoun, of ,he 3--.em,mal rcg.on 
of the (lavivirus rUTR required for self-replicat.on of llaviv.rus gcnom.c 
material wherein (i) .he vee.or is adapted «, receive a, leasi a nucleoiide sequence 
„i,hou, disrupting the rephcat.on capabihties of the vector, (,i) the nuclcottde 
sequence is inserted into the vector .n a manner which deactivates expression of at 
least a gene that would otherwise code for a Havtvirus structural protem and (in) 
the inserted nucleotide sequence does no. encode for the structural protetn 
sequence that it deactivates; and 
^ (b) at least a second vector that is (i) capable of expressing the flav.virus structural 
10 pro.ein(s) that is no, expressed by the self-replicating expression vector described 

in (a) and (ti) engineered to prevent recombtnation with the sdf-replicating vector 
described in (a>when in its presence. 
, :i . 7 A gene expression and delivery sy/em according to claim 1 wherein the rephcon ,s 
'VT'" ' adapted to recetve a. least a nucleotide sequence at any potn. in the repHcon that does no. 
1 5 effect processing of flavivirus pro.eins and RN A replicaiion, 

8. A gene express.on and delWery sys.em according .o clatm 7 wherein the nucleot.de 
sequence is inserted into the 3' UTR of the rephcon. 
■ 9 A gene expression and dclivet, system according to claim 8 wherein the nucleot.de 
sequence that is inserted into the 3' UTR of the replicon is preceded by an IRES 

20 sequence. / i 

,0. A gene expression and delivery *s^ according to claim 6 wheretn the nucleonde 

sequence is inserted within a structural gene. 
1 , A gene expression and delivery system according to claim 6 wherem the nucleot.de 
'^-^ ' sequence ,s mserted within the locali.y of a. leas, a deleted gene encodmg a stntc.ural 

25 protein. / 

,2 A gene expression and dehvery sys.em 'according ,o claim 1 1 wherein the nucleonde 
sequence .hat is inserted possesses a. its 3' end a termination codon and an IRES 

sequence. (/O , . ^ . 

A gene expression and deliver system' according to claim 11 wherein the mserted 

nucleotide sequence possesses at its 3' end a 2A au.oprotease sequence of foot and mouth 
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disease virus. 
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15. 




16. 



17. 



A gene expression and delivery system accor^ng to claim 13 wherein the inserted 
nucleotide sequence possesses at its 5' end amoii/e ubiquitin sequence. 
A gene expression and delivery system accordp^ to claim 1 wherein the replicon 
V\ includes after the 3' terminal sequence ori flavivirus 3'UTR a sequence cassette 

'^^ 5 containing antigenom.c ribozyme of the hepatitis delta virus and SV 40 polyadenylation 

signal, required for production of vector RNA with precise 3'terminus possessing high 
replication efficiency. 

A gene expression and dMlvery system according to claim 1 wherein the replicon is an 

RNA based vector. 

A gene expression and delivery s/em according to claim 16 wherein the replicon is an 
RNA based vector, which is ca/ble of producing replicon RNA in xntro transcription 
reactions by bactenophag^NA-dcpendent RNA polymerases from plasmid DNAs 
incorporating correspon/g bacteriophage promoters preceding the replicon sequence. 
>18. A gene expression and delivery system accordH^g to claim 1 wherein the replicon is a 

15 DNA based vector. 

19 A gene expression and delivery system according to claim 1 wherein the replicon is a 
DNA based vector, which is capable of producmg replicon RNA in cells by cellular 
DNA-dependent RNA polymerase from plasmid DNA incorporating mammalian 
expression promoters preceding the replicon sequence. 

A gene expression and delivery system according to claim 1 wherein the replicon is 
derived from a single flavivirus species. 

A gene expression and delivery system according to claim 1 wherein the replicon is 
derived from,Kunjin virus. 
^ , , A gene expression system according claim 21 wherein the replicon is derived from the 

25 FLSD or FLSDX clones as herein j^escribed. 

A gene expression system acceding to claim 21 wherein the replicon is selected from 
one of the following vect04: C20rep; C20DXrep; C20DXrepNeo; C20DX2Arep; 
C-0DX2ArepNeo; C20j5x/CAT/2Arep; C20DX/CAT/2ArepNeo; C20DXlRESrep; 
C20DX/CAT/IRESrep^' C20DX/GFP/2Arep; C20DX/GFP/2ArepNeo; 

C20DX/hcvCOREl^/2Arep; C20DX/hcvCORE191/2Arep; C20DX/hcvNS3/2Arep; 
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5 25. 
26. 



C20DX/VSV-G/2Ar=p; C20DX/D-GAL/2Arep; C20DXUb2A^HDVrep or pKUNRepl. 

as described hepein. / 
, 24^ A gene expres'sicn and deliver system according .o clain, 1 wherein fte second vector ,s 
^ heterologous in origin to the origin of the replicon. 

A gene expression system aceord.ng to claim , wherein the second vector is derived from 

an alphavifus. / • ^ ■ a 

A gene expression system according to claim 25 therein the second vector ,s dertved 

from Semliki Forest Virus. 

27, A gene expression system according to clatm 25 wherein the second vector is denved 

10 from Sindbis virus. . , • 4 

28, A gene expression system according to claim 24 wherein the second vector ,s denved 

from an adenovirus virus. 

A gene expression system according to claim 24 wherein the second vector is denved 

from a fowlpox virus . . 
A gene expression system accordi;«^o claim 24 wheretn the second vector ts denved 

from vaccinia virus. . 
A gene expression system according to claim 24 wherein the second vector is denved 
from baculovints adapted for ddivery of DN A expression cassette into mammalian calls. 
A gene expression system according to claim 24 wherein the second vector is denved 
from plasmid DNA that allows transient, continuous or inducible expression of genes m 
mammalian cells. ^ 

A gene expression system accordmg to cla.m i wherein the repUcon is denved from 
Kunjin virus and the second vector is denved from SemHki Forest Vims. 
34. A gene expression system according to claim 1 wherein the repHcon is denved from 
Kunjin vims and the second vector is derived from Sindbis vims. 
A gene expression system according to claim 1 wherein the replicon is adapted to mclude 
part or all of the following: at least, about the first 150 nucleotides of a flav.v.ms 
genome; at least about the last 60 nucleotides of E protein; substantially all of the 
nonstmctural region; and part or all of the 3'UTR. 
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A gene expression sys.en, according to clain, 1 wherein .Ire replicon is adapted lo include 
par, or all of the following: the first 157 nucleotides of the KUN genome, the last 66 
nucleotides of E protein, the entire nonstructural region, and all of the -VUTR. 
' 37 A gene expression syiiem according to claim 1 wherein the replicon encodes all 

% , 5 flavivirus structural proteins except for flavivirus core protein an the second vector ,s 

SFV-C as herein described. 

A gene expression system according to/aim 1 wherein the replicon encodes nav.vtrus 
core protein and the second vector is ^V^ME as herein described. 
A gene expression system accordi/to cWn 1 wherem the replicon does not encode any 
,0 navivirus structural proteins an/.hc second vector is SFV-prME-C and SFV-prME-C105 

as herein described. 

W.?MO A flav,v.rus repHcon selected U the fbllow.ng: C20DX2Arep; C20OX2ArepNeo; 

C20DX/CAT/2Arep; C20DX/CAT/2ArepNeo; C20DXIRESrep; C20DX/CAT/lRESrep; 
C-^0DX/GFP/2Arep; , C20DX/GFP/2ArepNeo; C20DX/hcvCORE160/2Arep; 
■^5 C^0DX/hcvCORE191/2Arep; C20DX/hcvNS3/2Arep; C20DX/VSV-G/2Arep; 

C20DX/B-GAL/2Arq,; C20DXUb2A_HDVrep or pKUNRepl ; as herein described. 
A stably transformed cell line that contains at least a replicon as claimed in claim 40. 
A stably transformed cell line which4ll line contains at least a replicon as claimed ,n 
claim 40 wherein the replicon inc/d^^either IRES-Neo or IRES-pac cassettes in the 
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3'UTR. ; 

A method for producing a stable cell line enable of persistently producing replicon 



25 



RNA'S, comprising the steps of: 
/ (i) introducing into a cell a replicon o^flavivirus ongin which is adapted to receive at 

least a nucleotide sequence without disrupting its replication capabilities and 
which is unable to express at least part or all of a structural protein(s) region and 
or a protein(s) or part therec^f required for packaging of a flavivirus genome into a 

virus-Hke particle; and ' 
(ii) culturmg that cell line ^der conditions which permit cell growth and replication. 
A method for producing a flavivirus like particles comprising the steps of: 
30 (i) introducing into a ^ell a replicon of flavivirus origin which is adapted to receive at 

least a nucleotide sequence without disrupting its replication capabilities and 
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(ii) 



which is unable to express a. leas, pan o/all of a structural pro,ei„,s, reg,on and 
or a pro,ein(s) or par. .hereof required for packaging of a Havivirus genome ur.o a 

virus-like particle; 

,„.rodueing into a replieon-eo„.ai„ing call a second vec.or .ha. is capable of 
expressing flavivirus s.ruc.ural pro.ein(s) and any/or Cher pro.eins reqn.red for 
packaging of .he self-rcplica.ing expression vec.or in.o flavivirus viral parfeles 
which vecor is engineered .o preven. recombination wi.h .he self-repliea.tng 
vector when in its pt&ence; and 
(iii) harves.ing vims Ijke particles containing the replicon. 
A flavivirus like parriele produced according .o .he method of claim 44. 
,0. A navivtrus like parttcl/ according .0 cla.n. 45 wherein said particle con.ains rephcon 
•^r^ ,ha. is derived from a UNA based replicon vec.or. 

A flavivirus like particle according to ^m 45 wherein said particle con.ains a rcpl.con 
tha. is derived from an RNA based r^pli^ vec.or. 

A DNA based replicon vector of flavivirus o/gin. wherein .he vec.or cotnpnses: (a) a 
V complememary DNA se,uenee of flavivirv^ origin .ha. is adap.ed .0 receive a. leas, a 

■ nucleclde sequence without dtsmpting i« replica.,on capabih.ies and wh.eh ,s unable .0 
express at leas, part or all of a sfruetUral prote,n(s) region and or a protein(s, or part 
thereof required for packaging of a flavivirus genome into a virus-like parttcle; (b) a 
mammalian expression promoter; 5' to the complementary DNA sequence of flav.v.rus 
ongin- and (c) a. leas, a second nueleo.ide sequence capable of .ermina.ing .ranscrtpfon 
of replicon RNA wtth a p^cise V terminus; and wherein the promoter and .he second 
„ueleo.ide sequence are capable of promofing .ranserip.ion and .erminating same, of 
flavivinis RNA wifhin the nucleus of a transfec.ed cell. 

A DNA based replleon vector according to claim 48 wherein .he complementaty DNA 
sequence of the nucleotide sequence includes a flavivirt.s 6' un.ransla.ed region (UTR), 
at least a portton of the 5' coding reg.on for flavivrus core prote.n, .he nucleohde 
sequence coding for .he flavivirus non.s,a,c.ural pro.eins, and part or all of the - 
temrinal sequence of a flavivirus S'UTR, required for self-replication of flav.vtrus 
genomic ma.enal, which vec.or ts adap.ed .0 rece.ve at least a nucleotide sequence 
without disrupting its replication capabilities. 
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50. A DNA based replicon vector accordmg to cla.m 48 wherem the euc^yotic expression 
promoter is a cytomegalovirus early enhancer promoter region. 
>M 1 A DNA based replicon vector according to claim 48 wherein the replicon includes at ,ts 
3'end an antigenomtc nbozyme of hepatitis delta virus and s.m.an v.rus 40 
5 polyadenylation signal cassette, required for production of efficiently replicating replicon 

RNA with the precise 3 'terminus. 
52 A DNA based replicon vector according to claim 48 wherein the replicon contains a 
sufficient amount of the complementary DNA sequence of the flavivirus 5' UTR and the 
5' flavivirus coding region for core protein required for RNA replication. 
10 53 A DNA based rephcon vector according to claim 48 wherein the replicon contains the 
complementaiy DNA sequence of a flavivirus 5' UTR and at least about between 60 and 
80 nucleotides from the 5' coding region for flavivirus core protein. 
A DNA based replicon vector accordmg to claim 48 wherem the rephcon is derived from 
Kunjin virus and contams the complementary DNA sequence of the Kunjin virus 6' UTR 
and at least 60 nucleotides of the Kunjin virus 5' core protein coding region. 
A DNA based replicon vector according to claim 48 wherem the replicon includes the 
complementary DNA sequence of the nucleotide sequence for the flavivirus 5'UTR, at 
least a portion of the 5' nucleotide coding region for flavivirus core protein, the 
nucleotide coding region for flavivirus nonstructural proteins, a sufficient amount of the 
20 3'-tenmnal region of the flavivirus 3'UTR required for self^replication of flavivirus 

genomic material wherein (i) the vecfor is adapted to receive at least a nucleotide 
sequence without disrupting the replication capabilifies of the vector, (ii) the nucleotide 
sequence is inserted info the vector in a manner which deactivates expression of at least a 
gene that would otherwise code for a flavivims structural protein and (iii) the inserted 
25 nucleotide sequence does not encode for the structural protein sequence that it 

deactivates. 

56 A DNA based replicon vector according fo claim 48 wherein the replicon is adapted to 
receive at least a nucleotide sequence at any point in the replicon that does not effect 
processing of flavivirus proteins and RNA replication. 
30 57. A DNA based replicon vector accordmg to claim 48 wherein the nucleotide sequence is 
inserted into the 3' UTR of the replicon. 
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A-.o tn claim 48 wherein the nucleotide sequence that 
A DNA based replicon vector according to claim 

. • I V l]TR of the replicon is preceded by an IRES sequence, 
is inserted mto the 3 UTR of the rep P 
^ , ^ o,. A DNA based rephcon vector accordmg to claim 48 wherem the 

^^'^ inserted within a structural gene. ^^^^^^^^ 

S 60 A DNA based replic/ vector accordmg to claim 48 w erein 
- • u / litvnf at least a deleted structural gene. 

Inse^ed w,.h,„ .he;^ca.,.y of at leas ^^^^^^ ^^^^^^^^ 

- A DNA basea replicon vector accordmg .o cla™ 48 ^^^^^^ ^ 

is inserted m place of deleted structural prote.ns of the rephc 
.e™i„ationc„donandalRESse,uence. ^^^^^^^ 

. ... ..ed ^^^^^ „ . f„ot and nto„t. dt.ase 

sequence possesses at its 3 ena a ^ 

.-.a to claim 48 wherein the inserted nucleotide 
63 A DNA based replicon vector accordmg to claim 

. of S'end a mouse ubiquitin sequence, 
sequence possesses at its 5 end a m q ^ ^^^^ ^^^^^^^ 

64. A DNA based replicon vector accordmg to claim 
a single flavivirus species. ^ ^^^^ 

65. A DNA based replicon vector according to claim 
Kunjin virus. 
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